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^*j*Hr 3* ^al^cf. ^-71 ti>5L^]7l^ A <M «ti^d^g- ^#A]7l^ 

ofl ^^^^5. ^s^r°l ^(nickel m0 no-silicide layer; NiSi layer)* ^tr^f. 

#71 3.± ^e]AHHB]-8: 400°C 530°C^ ^^1^1 ^^«ri=r. <=>]6\) vc^e}, <$y] wfl^ 

[clll£] 

£ 1 
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l)*B Afl^A>ol= ^ ^ A>-g-§fc^ HSH^liE^l- TfcS}^ ^{Nickel salicide 

process and method of fabricating a MOS transistor using the same} 
[51^ ^1 

51 1^ ^ -^AHl^ 14= 2.^ H^^l^B^ ^l^aJ-^-i- ^^*>7l ^ *V ^ £ 

£2^1 51 8^ ^HH *r€- 51i B^l^o] ^^hJ-^^- ^^*>7l ^ 

£ 9a^ ^(typical ) iafe ^a}o1;el A}-g-*}c*| aflaj^) NM0S B^l^ 

*^ ^ ^efl^ M€ ^e)AH^ 7l#^ A>-g-^c^ NM0S 

51 9b^r ^«V^<y 3tS ^^A>ol= 71^^- >M"g-s}o} PMOS ^ l"^ 

^ ^ ^2fl^ €^A|-olc 7l## Aj-g-^o} PMOS m^^^B^-^ §-^^oJ- 

51 lOafe ^^-^^ S^B ^slAj-olc 7 i^-g- A>-g-^>c^ NMOS H^^l^B^l-^ ^/ 

*dfr ^ ^ ^efl^ ^ € ^BlA>olc 7l#* A}-g-^ NMOS H^^l^B^Sl 

^ s.^^. a.^-^ ZLSflH^i^. 
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5. lObfe < a«>^ < ?l >iE]A>olc A}-g-£}o} PMOS H^^l^E^^ -&/ 

-2.5. #-ff- ^ ^ ^sfl^ u)5g -t^Aj-o]^ Aj-g-^ PMOS H^l^Ei!-^ £7 

£ lla^r ^tip^oj ^^A>ol^ 7]#^- Aj-g-^c^ aflaj-^ MM0S H^l^^ C-V 

^ 31 ^sfl^ ^s1a>o)c 71^-i- A}-g-^}<*| mmoS H^^l^-i-^ C-V J± 

£ llbir H 1 ^^ >ie]A>olc 7]#^r A}-g-*}o} 7%x\-Q PMOS B^^l^Bil;0) C _ V 

^ ^ #2fl^ ^€ ^elA>o]c 71^-8; A]~g-s}c^ PMOS H^^l^EilrSl C-V J± 

£ 12aTr ^Hfl^ 7l^ofl xtj-B^- NM0S BsH*]^*^ ^^.^/=eflo] <3^#£| 

^ S IH^I tcj-e}- NM0S B^l^Ei-fr^ i^i/^eflo] c^-i-o] ^ 

£ 12b^ #^ 7l#ofl f%s£Q NM0S H^^l^l-^ «gt^ cg^l-ol ^ 

£ 4^ ^£ NM0S B^Ul^M <t^t} ^^-i-s] ^tg-iLAj-g- iL^^i=. zLHfl^ol 

£ 13a^r ie]A}olE 7l#^- A}-g-^ ^^-^ NM0S B^liEitS] -g- 

^ ^ trj-g. u)^ 4l^A>o]^ 7l## A}-g-«H ^€ NM0S B31 
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£ 13trb ^tiJr^^l S^B ^^A>o]c 7]#^ *}-g-*H *H^€ PMOS B^*l^E|S-o} 

^#<& ^ ^ ^3 ^^IMH uJ-€- ^e]A>o]= 7l## Aj-g-^ pmos B31 

£ 14a^r ^^^^ S^B ^^A>ol^ 7l## *}-8-*H *fl^ NMOS B^^liElts] C-V 

^ 5? ^oflofl 4= ^5^A|-ol£L 7 )#^- A>-g-^ *fl3Ha NM0S B€*1^3S 

2] C-V B<^^r ZLEflHolcf. 

£ 14b^ USH'?! StB ^e)A>o]c 7l## Aj-g-^-o} *H3)-^ PMOS B^I^e-)^ C-V 
^ ^ ^3 a] #^H1 M€ iSElAfoi^ X]*m PMOS B^l^s- 

^ C-V -Upd* B<^^r zLeflBojcf . 

£ 15a^ ^«>^^1 3tS 1Be)a}o]£L AV-g-^j-^ ^3)-^ NMOS -£/ 

^ ^ £ ^3 4^ u)*8 ^elA>oi= A}-g-sH NMOS B 

£ 15b^r H^^l 3tB >Se)A>olc 7 ]^# Aj-g-^cr) ^^-^ PMOS HM^M £■/ 
BB ^ ^ £ i£^H cufs ^5]a|-o1= 71^ AV-g-sH pmos B 

^flxl^Eil;^ ^/^B B<^^ ziEflBolcf. 

£ 16aTr ^Efl^l ^e^A}ol^ 7l#-ir A}-g-*H NMOS B^lBE^o) c _ v m. 

^ ^ ^ 4^- M€ ^E|A)-olc 71^ A}-g-*H NMOS B^*l^Ei#^ C-V ^-Aj 
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5. 16bfe #efl^ ^^a>o]je. 7l## 4--g-*M PMOS H^l^i^ C-V ^ 

^ ^ ^ ^ofl 4^" M€ ^ AH .EL 7l<£-g- A>-g-*>C^ ^3]-^ PMOS ^4^4*4 C _y s.^ 
£ 17a^r #£flSl 4*] ^5]A>ol= A>-g-^-4 *fl4^ NMOS 2=^4^4 ^4 ^r/^-S 

€fr ^ ^ £ 4€- 4€ >S444^ Aj~g-<§;}cr| nmos 

£;/SLlE 4ff- J^-fr H^fe ^12flS.olcf. 

£ 17b^ ^Bfl4 ^£l4 0 l^ A}~g.<5}4 2fl4^ PMOS ^.€4^4*4 

4ff- ^ ^ £ 4€- ^Aj-o]t= 7l#^r A>-g-^H *H44 PMOS B 314 ^4 #4 

^/^ 4^ ^-g- B<^^r ZLeflB°14. 

[^4 A <nm ^1 

-g- 4i44 ^ ^.o^., S.*] Aj^Aj-olJEL ^ ^ ol^- 

4-§-4"4 £A H€4^4* y o V ^°fl 444. 

*>JE*ll 4i4^ s.^ H314i44 ^-o. 7 fl^4i4(descrete device)!- i^H 1 ^4^ ^ 
4 ^fllM^JL 544. A o V 4 *VE*fl i^S] ^4 £7} ^7>f-ofl 44, #4 SL^ S.314^4Tr 

4^3 ^ &4. =L ^4, A oM 5Li B314^44 ^ ^o|7> 4^44 #*fl^ 
(short channel effect )7f ^t!^. ^v 7 l *flvg 40] <i) 4°lB 4^4 4 

444. °H 44, -*7l TfloiH 4^-4 4444 4^ ^7>tb4. #4 Jl4# 7fl^ 

4-7] 4*114^ #7] H 314^44 i^-^/=efl4 cg^^ ^^o] (junction depth)4 4 



53-8 



1020030024126 %:% 2004/3/22 

-§:&M 711 o]H ^Al^l^ 3joj iL^t}. 0.3., #7l 7)1 o]e ^q-o] 

*nKR)£r #7] 7flo)^ 7H3flAl^i(C)7> #7>W. °1 3 + <*fl , ^7] 7|HB ^ofl 7].«fl 

*1^ ^71^^ *]J:2] *i^^r_£(transmission speed) ^ RC *1 ?i( Resistance-Capacitance 
delay time HI ^^lsV^ i^^^lrf. 
<23> ojofl D^H, ^71 4i^.>i/£Leflol °J<^ ^ ZL^°1 

(sheet resistance)^ ^7}&t\-. zl ^4, #7l ^*fl^ 3.^ ^*)^2) 
(drivability)^l 7-^f^tK °H1 4^, -2^3 #5.^) 4i*Hl 3^"tr -H^j¥(high 

performance) 3.^ ^^A^Mr ^^l A 1^^>°1 ^- (sal icide; self-aligned 

silicide) 7]#o] v|e] A>-g-s)ji o}cf. 

<24> #71 ^A}o]t= 7^0. A o V 7 ] o]H ^ ^^/J=Sfl<?l <^ ^Hl ^^AS ^ 

^tr ^"^71 ^(process technology) 0 ! 4. #7] ^e] a>o) c ni- sUrB -^s]a>o]^ov a 

TT EfojBf^- ^5]AH^^ -i-ol ^ ^S\JL $X^. ^1, #7] fELMVE Aljj^c^ ^ 
£ -3^4 ^s)- oil tfl*>o} ^4 ^ iL°Jcf. °H Hf^K A J"7l 51>l 

-SM TflolH ^^-21 ^ol ot o.i ^ ^.cf ^ ^^-oii ( -S-^(agglomeration)°le)-Jl ^ 
A oHl 7lols>o^ #71 ^BlA>olcn|^ ^^.ofl tr^ 7 > ^l}. o] 6J| t^, 3)^1 ^ ^ %Z\ 

*}o]lL 7 ]#ol _H#^ 5.^ H^^l^Ei^ A]^] ^S\31 SXA. 
<25> £^ B^^l^ofl ^ ^5lA>ol= 7l## ^-g-sRr « 0 ^o] p]^-^ ^16,326,289 Bl^l 

°i ^ A r°l^^-8: ^>£S r fe- H o Vl 3 (method of forming a silicide layer using a 
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1020030024126 %^ QA- 2004/3/22 

pre-amorphizat ion implant which is blocked from source/drain regions by a layer of 
photoresist)"^^ S-tf ^(Rodder et al.Hl ^^fl 7lH^ w> oicf. 

< 26 > sri -^ofl nj-e^, tiVsL^l^ofl ^oje ^ ^ ^i/=efl^l <g^l~g- ^^}JI, # 

71 7fl°lB ^nj-o. AjB»^0_ S 2c#*Mfe ^ ^ W . °1 <H >H , #7] II 

efl^l^H 4^-8: oj^oj D ^ 3£ A>-g-s>o^ a> 7 ] tfs] olH si^SJ S^<H1 

th}. #7l 7flo]H X^^l ti] ^ Jl(amorphized) , #7l = 

e\ M^l^KE, #7l t1Mh ^ #<H1 *§^s\$r ^ ^e^H-B^ 0 ! -g-^s)^ ^ « 0 v 
*1« t 3= 3b, 4>7l i_2_i/J=£ll<y <^^^ <Hcc|tr # 

< 27 > zny^s. It^Vji, ^e)A>o}= 7 |^ofl tfl# <£^Tr &.^-s\3L 9XA. °1 

tt, ^"71 lit €^H^- 7l#o] ai£^1^7>ol _H#^ H^^liEl^l ^W7l 

&| a}o]=.£|- ^:£(silicidation temperature) ^ subsequent thermal 

process temperature)^ #7l a>o! = #^o] (phase transformation)^ ^l^M^ 

^A. nJ-eH, #71 ^BlAfoi^ 7l#^- *fli»sHr >£5i*11^7l-oi l^el ^-fr a| 

<28> £tr, # 7 ] MM y s^ A V 0 l— 7l^3f- ^ iielAfol t= 7 1^ Aj- 7 ] ^ J7 ^ ^ tiV £ ^| 

4i7H 3j-g-*Kr Tg-f^l, #71 ^ igs^Hc 7}<t-8r ^#f>\ »S-^S.(ESD circuit; 
electro-static discharge circuit)^ JiJ:5jS-(I/0 protection circuital 
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^1^1 B>^*>Cf. O}^ a o V 7 ] ^ AW^A>olJ= 7l#ol ^-71 }L$.3\3,4\ 

¥^^i^- (junction leakage current)^ ^7>sf ©VireH av 7 ] JiSlSlS tfl^ tIMb ^ 

^ ^i/JELefl*] 2^ ^ Si 71 nfl^olcf. Aj-yl <y#§j 41^ 

S vfl^ 711 °1H ^ ^^^/=2ll°J 7-}^ ^<5} S-^<>] 7-^1-5. 

0 H^l c f . ^^^-S, ^-71 <y#^ ^.SSlS.^ ^"71 ^ ^SlA>ol= ^ ^ofl, ^Afo] = 
7^1 ^-(silicidat ion blocking layer)°-S ^T^l: nalM-, #7l ^5lA>ol^sj- t^I 

nVo. ^^Kr ^71 ^i/^ellol <8<*# ^ TllolH ^ ^ l"^«£r M^3* 

(deactivation)^ °1 vfl^Mi)3.( internal circuit)!- n^^rfe 3.^ e 

<29> ^71 1^*8 ^5lA}ol<=nK§- *§^f>} 7 ) ^ ?T ^^011= 3$ ^ sj-^ 7] fe- 

ol=JL7> ^ 7l#3 -Ml 
<30> .g. M}-^o] 01= jL7> t}^ 7}^*\ ^S]^- sim 5£fe lr^*# A oHl ^1^^ AS. ^ 

<3i> -s- ^ 0} ol=ji7l- t}^ cf^- 71 4*11 tt ^I^Sr€ iS5^}oU= ^^-i- Af-g-§> 

^ 1r"#€ ^7l^ ^(improved electrical character ist ic)# ^ S.^ H€*1^3 

3 ^s^* c-fl oicf. 
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< 32 > ai- 7 ) 71^^ 3j-^|* ol=7l £ 41 if # (novel) ^1^a>o1= ^-g- *q 

# ^Hl #7] Ir^l-^* ^#^171^ ^5jA}o]c^ T^n]- sfl ( s i j i c idat i on blocking layer 
pattern)* #7] ^^a}o] = ^ sfl^^- g±=. alS^l^-g; s^o} 

(post-anneal) ^ lr£#l-* %^3H^14. o]o^, # 7 ] 

^7>^ a}*} 1^sl(pre-anneal)«- ^ a>^ <g^s] ^£ 830°C 1150°C^ £r 

<35> a o V 7 | ^e]A>ol^.5l- T^)^ sflE}^ ^5^e ^Sf^-AS. ^^1- ^ ^Cf. Aj-71 A} 5^ ^S]- 

^ ^ti}^ 535°C 825°C^ ^S^H ^^^j-cf. # 7 1 ^e)A|-o) = 5)- T^ni- sflE^ € 

S^H = m-S-S *}7] ^ Cf-g. g^cf. ^1-71 Af^i I^Hl -g! A] 

^]B±5L, ^71 ^^A>ol = S). 7^1 nV sflE^ #7] vfl <3] ^^-S-O] cfl 

^^(deactivated). 3- ^7] ^-^(deactivated impurity 

layer) ^ x^j-^ ^fj] ^7>^cf. 
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<36> # 7 1 Jp^^s} ^^(post-annealing process)^: 830°C 1150°C^ ^r^H *H*r^ 

(reactivate) #7l &7}*\°} 
<37> a o > 7 i ^s1a>o]^^-o. S^«l (composition rate)* 7M ^ ofl-^ 

, #7l ^ ^5lA>c]c s]-(nickel silicide layer)^: t\-o) s.^ ^/>}o] c ^-(di-nickel 

mono-s i 1 i c i de layer; Ni 2Si layer), 2.1c ^b1a>°1^. ^-(nickel mono-s i 1 i c i de layer; 

NiSi layer) Sfe M*! cfo] ^e) Afo] = nV(nickel di-si 1 icide layer; NiSi 2 layer)^ *r 

9X^. °lt M€ ^BlA>ol^nl-S.- Aj-7] SLic ^SlA>ol = nV( NiSi layer H 7># ^ ^ 

^^•(resistivity)-i: ^Hr^r. IL£]4, M€ 2^ ^ a>c>1 j= nV( NiSi i aye r)^r 400°C ^*1 

530 M 7-l£r6\}*} *i^s)±r tiV^cHl, #71 ^ tH aH *= BKNiSi 2 layer )£- 550°C^.i=r 
fe£ £:.E<M ^^tf. nJ-eH, 7-17-1^^ (low res i stive) M *8 ^ *M 7 H ^ A ^}7] 

^IHtt ^"71 ^alAj-olJE.^ * ^ ^-^ol 550°Cli4 ^ ^Sl^H ^1 

<38> ig^o] ^Eflofl xrl-eig, #7] ^elAlojc ^ tiV £ ^7l^- #ofl 

tiV£^7l^; #ofl #71 Sfl^L-ar i-t^Pl^r ^^A}-olJ=5l- 7^)V\ H})^ 

(silicidation blocking layer pattern)^- H^tr^f. #71 ^5l Apl^S)- sflig-g; ^l^- 

H]:H^l7l^ ^^5} ^(post-annealing) #7l £-f5S ^Sl^ sflel «.^-.s.o. ^ 
3^1?!*}. ^-71 %#SJ-^ sfl^ S^l M€ ^^l^^t <8^trtr. 

<39> #71 ^^A>olHS]- 7-}^ sj)^ ^#*>7l ^ofl, # 7 1 £^-£B ^ ^ 3Zfl^^ ^ «V 

JE^7l^g- ^7}S. <i^sl(pre-anneal)^ ^ 91^. #7l a>^ <g^el 830°C 
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1150°C^ £r£*1M ^^1^. #7l £-f£B ifls] 3.^3^ 

A. 

<4o> a o v 7 i ^^A>o]csf szflig^. ^si-^-o.^. ^ # 7 1 ^ 

tq-o. <^ti>^ o. s 535t: tfl*] 825°C^ ^i^i =L ^^h #7l 5fl^ 

-Ir*^ ^^(deactivated). 
<4i> ^<i^^ ^( post -annealing process)^: 830°C ^*1 115010^ ^JE^Mi 

(reactivate) #7] Ir^-i-f^ ^7]^<y ^=#Al^cf. 
<42> Aj- 7l ^elAl-o]^^ 4oo°C ^^1 530°C^ ^i^r^l^ ^tr^r. 

<43> Aj- 7l C}S 7l#^ 32f^l# o]-7l £ ^ -te)A>olH. ^-g" Aj-g-^c^ 

*r^r ^ i^W. #7l TflolH #ofl TllojB Sflfc}, ^ TllolH #^M: ^ 

^ #7l TflolB jEfl^o^ ^ta ^.ojj ;go^ ^311 o^C insulating spacer)* ^^^^f. #7l 

tIMB sflU ^ #7] ^3lH>H» ol^ci pj-^a-S. A>-g-^>o^ Aj- 7 ] ti>t=^ 7l ^ vflofl 
^<£*H ^^/^efl^ <3^1-§- ^^tbcf. #7l ^i/=efl<?l 

^l7l^ #ofl #7) 71] Sfl^ & #7) ^^.i/H. Efl^l <3<3^ ^#A] 7 1^ ^ Si AH -ELS}- *l *1 ° V 

^1^^, #71 ^SlAfol^^ 7-l^nV ^El-g, «VE*ll 7l J^^bH 

#71 711 OIB ^ #71 i^i/= Efl^l ^^1- ^ *^##^- %^5)-Al7jcf. Aj-^ 

£ tiIoih sfl^ ^ #71 4i^.i/=Eil<y ^^-i-21 ^e)A>olH.^- 
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=l^JL ^A^n ¥ W>] ^ Si^-if *}7l ^*fl afl^^m 

^i£(process flow chart HJI, £ 2 q]^ £ 7^- ^ ^Hl^l icf^- 2.^ H€*l^ 

<46> £ 1 ^ £ 2t % v 2:*>^, #5.^ 71^(51)^1 ^^^Hl ^^^-^^(53)* * 

^°j^-a- ^7} ^hi Tii o)e ^^^-(55)^- g^t&tf-. tiio)b 

(55)* £^ «KE*)l7l3Er^ ^ #6fl t^e jE^Cgate conductive layer)*- H^tr^r. 

. # ^ -7^1^ o.^, ^-71 711 olH £-#^8: ^ej^^^-q- P^s] 

H *r 214. NM0S ^*}7) fl*fH^ y]}o}^ ^ 

m$ £^££ ^*Hr ?A°) w>^^, PM0S ^<5>7l 

*1Htt Tfl^lH £l€^ P*§^ £-f£B ^ ^ <?f tt tif^-^^f^f. 

<47> A o V 7l 711 °1B. i€^* aH^^*H ^"71 TllojE ^ ^^^-^ >y-ofl TflolS ^ ^ 

(57), ^ Tfl °1B ^^-* ^^tr^f(£ 1^ ^:7fl 1). Tfloje 3fl^( 5 7)^ >^7l 
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#J?-# 7>S^s£^. *g^cf. ^7} 711 °1H 3fl€(57) ^ 4i^sl^(53)# o]^^og D }A 3f 
jg. a>-§-<5H a o v 7 ] ^ofl ^-g- ol^-s.^- ^oj^H LDD <g^!-( lightly doped 

drain regions! 59)* ^^trCf(£ 1^ cf^ 3 ). s£ 7 ] ^ o)£-^.g- 1-^1- 

o] ol^s-olji, a o v 71 P ^ « r - # ol-^i-^ -g-^ ol^-s. a - «.3^.^ (boron fi uor i d e; BF 2 ) 

£ 1 ^ 51 3* ^2^1- ^ , #7] LDD ^^l-(59)-a- ^VE^l^o] ^ ^-ofl 

^^lol^nV( i nsu iating spacer layer)* ^^*ri=f. ^7} ^1 oj a} e]-^. *}Q^(61) ^ 

^51-^.(63)^ ^A^H ^A^Rr ^o] ti>^-3ls:>cf. Aj- 7 | ^^(61)* 

£ 1 * £ 4» #2^, #7l ^c^nKa. ol«J-^ Al^H ^71 711 °1B ^€(57), 

71 ^3H°M(64)^- ^3K V ^l°H(61a) ^ ^ts\-n ^3)l°H(63a)» S.^^. 

=L^, ^7) ^5r^f(61)* ^*Kr ^ §f ^ ^-M^r, ^71 ^lo]Ai(64)^ 

^7} ^^-nV ^ ^ ojA-^ (633)^3. ^^1}. -AT-7) ^ 1= nQ(57), ^}o)X] 

(64) ^ 4x^4^(53)* °l£r^<y Af-g-^ ^egc^ ^ofl ^ 2 oj£- 

^r°^M ^^/^eflol ^^1.(65)0. ^Aj^cf(51 1^ 7 ) . n ^ 

^11 °H (64)2] ^HMl LDD <^!-(59H ^trC|. # 7 j ^ 2 ^-g- oj^s. <* A ] N *§ * 

^•i- °1^# *^-§- ol^-s.<^ - oicf. Aj. 7 ] oj^og ^ ol^-l- 

( as- implanted impurity ions)£- #7] 7]}o)^ $\Q(57) ^ SMj eg 03 ^o) %\7}^ *}o] 

^ ^l^#(positions), ^ ^e^e^^ A>olHl-(interstitial lattice sites)^l 
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^*ltr4. ojg.it!- 9jEiiE^^ ^# ol^-s-o. ^^^(free electrons)* *fl^Hr S-fM 

^(donors) 2^ 3) ^l- (holes)* ^1^>^ ^ acceptors)^ ^ <3^* ^] 

^, #7] o|£-^<y ^ ol^-s-o. #Efl (deactivated states)^ 

. °H #7l ^l^^oi ^ ^^.^/ceflo] <g as- implanted source/drain 

regions; 65)£- ^^(metallurgical junction)* ^1 ^7l^«y ^ *g-* j^o] 

A. 

*Pr*IH. #7) *fl2 ^# °}^°] ^oj^ a>£^7l^r* Af^i 9l^^^^(p re -anneal) 
#7l ^i/^efl^l ^^l-(65) ^ #7l 711 o]S sfl^(57) ^2] l;^#s.* ## SHOCKS i 
21 #31 9). #71 ^ <1*1E1 #7l a>^ <g^el 830 °C 

1150M ^rS^Ai ^4* *}-8-*r^ ^a]^ ^ol ti}^^l-cK Htr, #71 

1*13 ^71 7>^S.Ai ^^7>i# A}-g-^ ^A}^ ^ ojef. ^1-71 ^ 

#71 oiEi^E]^ °l£r#^ tflj^g. tflsfl 3*} A>ol ^(substitutional lattice 

sites)3. <>1*€t=1-( swept). °H1 ttf^f, #7l °l^r-l-8r £-f M# ^^E^ 

#3. *]-g-*H #7l dLfi-dh/JEiflSl ^^*(65)^1 €7l^°J *i*J-* ^AlTjcf. 

£ 1 ^ H 5f #71 i^i/HEfloJ ol^oj ^ #71 A}*} Oj^^ ^ 

3°1 #£^171^- #oll ^5]Afol^s}. 7^lB]-(SBL; silicidation blocking layer)* 

trCf. #71 ^2]AfolE5f 7^1^ #^-nV ul ^S^Kg- ^>^ S 3*X|7l<H ^# 

■3}^ ?M «>^*>tl-. ZL^U}-, #71 ^5]AHE^ 7^1^ ^Sj-nVDl-O.^ ^ ^ ^- ^£ 

-2-3., #71 ^tlAHcsj. 7^1sv-e- 535°c ifl^l 825°C£] ^£<Hl^i 5^71 #^ 
(CVD; chemaical vapor deposition) 7l^* A>-g-^>o} ^#^-c(-. ofl-i- -i;^, #7l CVD ^&l€- 
700 °C2] ^SrJE^l^ «g#^- ^ &c}-. 
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<52> °1 535°C vfl4 825 r 4 ^ iJH4 ^ 

711 3Hr4. o)6\] 44, # 7 | ^a>o];el4 ^44^ ^<*Rr ^<?>, #4 

TflojH 3fl€(57), LDD ^#(59) ^ i^/JBsflo] ^^ (65) s. ^ ^-^4^ 
cf( deactivated). #7l LDD ^^l-(59a), #7] -fr%>S4€ 7)1 ©IB 3fl€(57a) £ # 

71 **^3?-€ 4i^i/S.efl°l ^^€-(65a)^r ^ 5Hr4. #7l l-%^4€ 

i/H.efl«y ^^#(65a)^r €■ ^ ¥ii^fr( large junction leakage current)* 31*14. ^1^1 
4*M, #4 TflolH ^^(55)^1 #71 l:«-^4€ TflolB all € (57a) ^4 £-£##ol 

-H^ 0 ! (depleted) #7l ?1MH ^<£4(55H1 7l°]4^- TlHH 7) sfl a} e-) 4 4^ <g^^ c]f 
sl^(depletion) ?1 4 4 E-] ^ a] ^4 (generate) . ^43-2.5., ?1MH. 44^1^ 

(total gate capacitance) 7} #±.^4. 6 1S1^ 7flo]B 444^0) j$ 7 ] TflolB *l<£l 

44 -§- 7 }*l°] ^(equivalent thickness )# ^7}*}?]tt ^I4«- ^sfl*>4. 

<53> 3|^*fl4, ^-71 ^ElAj-ol cgj. ^ 4 oV o. ^^4^ Aj- 7 1 7fl o] E 3^^(57a) ^ ^^-^/-E. 

Bflo] ^^l-(65a)-g: ic#Al4Sr aj 3 aH j= 4 444 4€(70)^§- *§^*4C5= is] #4 11). 

ZL 14, ^"71 A3e]4 0 1 = 4 444 5fl^(70)^- 4-BflS. ^4€" #44 4^(67) ^ ^ 

^44 4^(69)* X#$b4. ^7} ^^A>ol^ 444 2flBd(70)£: Aj-71 ^44 
4fl(69)4-<13. ©l^M^ ^rS. &4. ^-71 ^E|A>ol = ^- 444 3j)^( 70 )^. jUls]^ 
(input/output protection circuit; £^44 g^g-)!- ^€4. °H1 44, S 5<^1 31 

^ ^ tfl^-S]5.( internal circuit)^) 3.^ 3=^4^4 ^^-cr <3 ^1 *fl^-*>4. 

<54> £ 1 ^ £ 6# ^4^, ^-7] ^ElA>o]cgj. 44^ 3)] ^(70)-^ ^ ^£^71^ * 

<M e] 4 °H post -anneal) ^-7] TllolH 4H(57a), LDD ^^l-(59a) ^ ^3.^/= efl°l 
(65a) 44 ^H%^ 4^1 ?14( reactivate, £ 1^ ^^1 13). °)<>\) 44, ^l"^ 
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^ ^3£flAlB]7> Z\]7]S\3L, *m A 3^%. TlHB 3flH(57b)^l °H ^}<^, #7l 

±3-^/IL£\}9l ^^#(653) ^ #7l LDD ^^l-(59a)^ *U%^S^ iii/£Jll 0 J <3^1-(65b) 
^ ^fl^SHS LDD ^^-l-(59b)S (converted) ^^(reduced resistance)* £ 

#7l ^1^3 ^(poat -annealing process)^- 830t: ^*1 1150°C^ ^rS^H ^ <f 
7l#* A>-§-^ ^l*Rr *M «>^*>4. St!:, #71 ^<l*iiq ^7] 7h^S 

£ 1, £ 7 D ^ £ 8t ^-^r^, #71 ^l^e) ^ol QslQ tiV£^l7l^r #ofl ^ ^ 
^A>ol^. 7l#, ^ ^5lA>o]c 7l#l- ^-g-^tfcs. 1^1 ^Tfl 15). # c-1 # 
71 ^1*1 el ^°1 S>3E.^|7l^ x^-g- 4I3«H #7l «#3Hg TiMH sfl^i (57b) 

^ #7] *H##3j-€ Mi/Hell?! ^^#(65b)^l #*fl #^>^ 7>^#s|-^-(native 

oxide layer) ^ Sl<£ ^7>#( contaminated particles)* ^Tl^cf. #7l *}S.*i\7)$:2] 
^ #°fl M^(71)* ^tH=K #7l q^BV(71)^r ^ H€^(pure nickel layer) 

^~g-*Knickel alloy layer)S ^^*Vcf. #7l q^S 20 atom% ol*>Sl £tr«l 

(mixing ratio)!- 3rH:-§-(Ta) , ^^(Zr), BH^Cri ) , «r=q-g-(Hf), ^3!(W), 

^S(Co), ^(Pt), ^el-q^-(Pd), Hl-M-^-i-CV), q^wl^-(Nb) HL^ oil- SI a^-§-* f-ff- 
tfrcf (contain). ^] , #7l ^-g^ ^f-* ^*>^ ^^1, # 7 | E^if-g^ jjL<fc ^ 

3*IM S-^ ^slAH^^-s.^ (thermal stability)* ^=#^^1^. 

6 H^, #71 ^^(71)* g±r l>£^7mt 400TC vfl^l 530°CS1 7^ofl^ 
<t^SltVtf. #71 q^^(71)ol -y-71 TflojE sflEi(57b)Sl ^51^- Q*}^ ^ #7l 4i 

j^/JELefla| <^^l-(65b)sl ^el^ ^^>l-4 ^-§-*M #7l 7])°)^ sfl€(57b) a A #7l iiL^/ 
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2=^°] ^!-(65b)^ S^l-ofl zvzj- Ajflj^o S ^ *\)2 S.^ ^e)^H £. ^#(NiSi 
layers; 71a, 71b)* ^^^h 

<57> ^-71 <I^e) ^£7> 550°C^.Cf fe£r ^-f #7l SLic ^ 3 A >°1 ^^(Ni Si 

layers) tH^H] a o v 7 ] q ^e) Afo] j= nv^cf ^.o. 7^* ^ u)*2 cfo] ^e)A>o] cnv 

(NiSi 2 layer )<>1 ^€4. °H1 , #7] ^^e) ^ ^elA>c>l j= s}- ^£.( s i licidation 

temperature)^ 400°C tfl*l 530°C^ x^ol ^o] h>^s->c|-. , #7l islH A] (64) , 4i 

*}£-eW53) ^ ^^Afojcs). ^ nv sflEi(70) #<jj PltiV-g-sJ qai^Kunreacted nickel 
layer)* *fl7l*H ^1 q^S ^e)A>o]H.5]-(71a)* #7l ^2 q*! -E.^ 

^2lAMH D -|(71b)^Ei ^7l^ a] fJtK disconnect). #7l n]^-S-€ M^£r %# 

-g-^(H 2 S0 4 ) 2f#3H^(H 2 02)£] ^-§-<^ (mixture)* Al~g-^ ^ 

<58> tH^H, Aj-71 ^e)A>olEL o] ^£^71^ ^ Aj-ofl #^^^(73) 

* ^^tbcf. #71 f^S^ ^(73)^8: 550°Cilcf ^ ^rS-Ofl Ai ^*Kr ^o] y^^cf. o] 
^ #71 S.ic ^5lA>ol^.m--. (71a) 71b) o^ ^-^oKphase transformation)* <q*\}X\7) 7 } 

<59> <^^^1#; examples> 

<60> ol^ollA^, Aj-^^f ^AHlS-ofl u}-e|- ^1^ Al^S.( samples )^ 0^7}*! ^^^Jlfs. 

(various measurement results)* 'M t §^r7l.§L tr^K 

<6i> i 9a tfl*l £ lla^ -§-#^1 (conventional) ASe)A}olj= ^ ^ ^ ^(typical ) 

S^-H ^^A>ol= 7l#* Af-g-^o^ nmoS H€^l^El#^ ^1-* iL<^£r 

ZLHflH-lrOlJl, £ 9b ^*1 £ llb^ f-#sl ^Aj-o] = 71^ ^ €^3^ S^H -i^A> 
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o]j= 7l#^r PMOS B^^l^Bl^ &7}^9l ^« iL<^-b nsfl^l-ojuf. 

# ^-*H3°-S, £ 9a 5? £ 9b^ zj-zj NMOS H^l^M g-e^oj- j^o^^ zl 

eflH. 3l PMOS S^^l^Ei-i-^ -g-i^og- s.^ o. jicrj^ nefl^oluf. 5L 9a ^ 5L 9b£] £-3t 
7>S^#(abscissas)^- *fl^°l(L ch )-i- M-^iflji ^S^l-(ordinates)£r 

<62> ^*V, 5. lOa^r <^z\7}x\°] ^fl^^oj-i-^- ^ f^os H^^l^^-i-^ ^( 

^ ^ 9? ^^Tfl (correlation))^: 11 neflS^Jl, £ lOb^r ^^7> 

NMOS B^^l^E^-i- ^ PMOS H^l^-t^ *fl%i lOjcaH&t}. £ 10a ^ £ 10b ^1 5. 

&<>H, 7]-S.^#(abscissas)^: ^ *fl\t ##(per unit channel width) =efl<?] Ss}- 
^IfKdrain saturation current; Idsat)^ M-e}-^^-, ^lS^l:(ordinates)^r ^ ^-^g- 
= 5fl<y ^.H ^fKdrain off current; I doff)!- ^^4. ^7} S.^^ 

(Idsat)^r ili <3<3 ^ ^3 <3<3* ^H^ji =e^J <3<* ^ TflojH 
VddCNMOS H^^l^l-oil t^o} +i ^-E > pmos H^^l^^s-oll tfl*}cs) -i ^H)# tl7rtb ^ 
4-^1 A oM £Leil<y <3<*# -f-<?H jr ^Jjf-ojtf. a*!, ^"71 i£ ^fHldoff)^ # 

7} ±_£L^ ^3 ^ TflojE ^^Al 7)3! # 7 ] c^|o] ^ofl # 7 1 ^ 

VddCNMOS S^^l^iEi-i-^ £flsH +1 PMOS B^l^-I:^ tfl^H -1 1"H)» <*l7 r tr ^ 

-fofl av 7 ] cejio] 030^ j- 5- ^^-o]cf. 

<63> o]6\) d^H, £ 11a ^ ^ llb^r NMOS M*]^^ C-V « 

( capacitance-volt age plot) 3\ PMOS H31*1^:E^ C-V . ^7] C-V lOOkHz^l 

jI^sHH o] ; nmoS B^^l^^l- ^ PMOS J= 
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SH^l^Bll-^- 50>50 w 2 2] 5fl^^^(7flolH <S3)# £5L^ ^^5]^cf. 3^, 11a ^ 51 

llb^ SU^H, 711 0] 3 ^°J-(V G )^- M-Ef^Jl, Afl3.^£ TflolH 7^*1^ 

^(C)* M-BfW. °H, <^ ^ ^Sfl^I HH^^r ^ ^xlsi&u]-. Oj ^-o 

^1, 7flo]E al^l (inversion mode) ^ 71HH ^r^l&KE, ±SL 

i B ^ c Efl o] cg^ ^ ?fle|<H*(majority carriers)^ *fl^ ^ 

3<H -#71 <3«H q#El^ <§<*j (depletion regional ^1*^. °H 4 
5t, ^71 C-V 7^nHl^i ^£)*r C-V 1-^1-4 ^Utr i-^cf. 

<64> S. 9a Ml^l £ lla^l ^3^3r** Ji^fe- NMOS H^iEi-i-^g- [5. 1] 
°fl 7l7fl^ ^ja. ^ S^-i:(key process conditions)^- ^]~§-*H ^l^&i}. 

<65> 1] 





NiSi | Coi5i 2 ^1^- 


l. ^<g^ 




2. 7}|°|H sfl^i 




3. LDD cl-g-^^ 


Arsenic, 2.5>40 14 atoms/cnf, 5KeV 


4. S/D °l£-^<y 


Arsenic, 5>10 15 atoms/cnf, 40KeV 


5. ^-h^i <§*|e} 


1050 "C, "U±. &$\7\, ^ l^el(RTP) 


6. ^elAi-ojcs). 


*!e^ ^S|-°|(SiN), 500A, 700°C(LPCVD) 


7. H\^o\^ ^ 


450 °C | ^^e1(450°C) 

^12 ^^el(830°C) 



<66> ££tr, £ 9b i4H £ llb^l ^S^M- PM0S HsH*l^El [K 2 ] 

<67> 
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IS. 2] 





NiSi ^IS. i CoSi 2 *\3. 


1. 


^e)§ ^-A|uj-o|EE)-o|H^-(SiON), 16A 


2. 7l|o|H sH^i 


P*S #3)41 


3. LDD o]-£r^r<y 


Boron, 2 HO 14 atoms/cnf, 0.6KeV 


4. s/d «>i^«a 


Boron, SxiO^ atoms/cnf, 3KeV 


5. ^ <I*)e} 


1050 'C, Q± &^7], ^ ^^el(RTP) 


6. ^e|A(-o|c^ 


HSJ-TOiN), 500A, 700°C(LPCVD) 


7. ^5]AM£ ^ 

(^elA>oi^2j- 1*1 el) 


450 r [ ^11 1*1 ^ (450 °C) 
| A2 1^e](830°C) 



<68> £ 9a ^ £ 9b» , ^^a>o]c 7 ]^^ A>-g-*H NMOS B^^B] 

PM0S H^^l^Ell-^ #7] 3tB -f^Afolc 7 ]^o_ A>-g-*><^ afla^ PM0S H^l^^l Hi 
-*7l ^^A>ol = S). ^Bj-g- ^Aj^ ^o> Aj- 7 j ^ojE jjfl^S. ^ofl A§Aj<£ cl#^Ai <^ 

^*Rr ^ ^-7] TflolH sfl€# cl#e)Ai X|7l*M ^*Rr ^3°S oj*fl 

€ ^ fl^K ^7l 51 ^^Al-olcnT-A. ^^^7] o|*_V ^5L7> -# 7 j oj E Sfl€ 

I" ^ ^7l ^^A>ol = ^o. tg^^j sf\Q. <g^e) ^JEiLtf ^71 nfl-g-ojcf. ZL^ofliE 

4. ^"71 M€ ^^A>ol = ^-ol fc£ ^S^Ai ^SJtt ^-fofl 

^AHtrrn-cq (phase transformation^} =L%3\ a^J-i- ^-a^I nfl^-olt} 
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<69> s. 10a ^ 5. 10b» %^}^ , ^e]A]-o]c 7 |^o. nmOS SM^-M 

= Eflo] is^-ff-Qdsat)^ Sim ^e]A>o]c 7 ]^_g. *fl ?h is}±r NMOS H^l^l"^ ^jo] 3. 
s^^HldsatHl til^>o^ aj-sfrt].. 1-^, NMOS H^l^^ofl <&o]s<] , ^7) j=efl<y Sl* 

*i^Kldoff)7} 10 nk/pm 0 }^ ^, iB^A} 0 ] = a|^.e-^ o}= 50 0 /A/ym^ i^fr 

(Idsat)* 51 -g^A>o] ^ ot 540 ^/^ = e flo] Idsat )1- Ji£ 

1^-. #7l qaj ^^Afo]^ Al^.l-( S amples)c»l Ir^s^ (deactivated) 4^^/^efl 

<70> 0]^) tiV§>^, #71 ^^a>o]c 71^ *fli»<5Rr PM0S H^l^!:^ ^efl^l 

Si-fHIdsat)^ #7l ^B^A>o)c 7l#^- ^fli^Rr PM0S H^l^Elt-^ i=efl*l 

Ss^fKldsatH ul^c^ e ^ ^1* PM0S H^l^^l 91°]*], #7l _EL 

efl<y #fKldoff)7]- 1 nA/zimol^* irfl , >Se]A>o]:= a]^^- ot 185 c^o] 

S.2)-^l^(Idsat)l- Jl^JI 3tH ^A}o]jEL Al^L-i-^- ot 1?5 M /^o] c^o] ^5^^ 
(Idsat)l- li^4. °1tt ^^A>o]£Ln|- ^ pt§ ilA/ Ee] ]o| c*j<* A}o] 9) ^^0} 5? 

<7i> £ 11a ^ £ llb# %2i^, NMOS B^l^E"! ^ PM0S B^li^S] ^^£H 

(accumulation mode)°fl 9X 0 }*], M^S ^B^Aj-ol c a]^s.^- -i^A>o]=. Al^-i-31]. ^<^*1- 

tIMS. ^3(1 Aligns, i^cf. zieiq-, NMOS B^liEis] ti>^ 31= (inversion modeHl ^Ma} 

, ^^A>olJE. Al^.S.o| ^jolB ^SflAlEli^ .S^H ^ejA>0]c Al^-i-O) ^ o] E ^A] 

(inversion modeHl 91°]^, a 1^a1-o}^ a]^.-s-o) Tfloj e ^sflA] ^B^a>o1 
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-H^ impurity depletion region)^ ol«fl€ ^ 

<72> # t;i ^^1^ ^7] NM0S ^fl€ t|Hfe #7l ^^a>o]c ^ 

^*Rr -^t> oi^ ^7>^#( e lectron depletion layerH 

^ s^H ^2]Afolnu|.|. ^*Kr -^°J: #4i^tf. ^oflS. Ir^r^, #7l 

71.^.^^^ NM0S H^l^sq- 7fl°lH t±£cf. o)^ av 7 i nmos B31 

^l^E^ Tfloln tffligH ^ TflolB # ^(negative gate voltage)^ £l7j-£j7l ^^-ojcf. t\-X\ 
i^i, A oM NM0S B^l^E^ tIMB sflli ^fl^l #-g-*r <£(suf f icient amount)^ ^7>#o] 
^g-£|JELB ^7} ^f-fr ^7i§>7] ^°-o]cf. 

<73> tr^, a^S^C inversion mode)^ #7] NM0S B^^^E^ TflojB szfl^oll 

fe- «8=s] TflolB ^<y-o] oi7>^r^. °H1 n}-e]-, ^ ^e)A>o]c AjB*2] tIMB sfl^ 

#H €^M^ «1*H #tfl3o.B ^"-g- TllolB ^ ^o_B ^ 

<74> £ 11M S.*]& PM0S H^l^-M C-V q*] ^-71 NM0S HM^IM C-V # 

***H tfltr Q^s. sfl^€ ^ <3-<S7Hi7fl 7>^^>r4. 
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<75> ;£ I2a^ 5. 9a tfl*l £. lla^H NMOS H^l^EiS^ i^i/= sflo] <%<^% ^ 

^"^^ Wr^tr ^HH NMOS H^]iEif2] i^.i/=efl^l A 

^ ^"S* S_°^^r ZLHflHolJl, £ 12b^r E 9a S. lla^l^ NMOS H^l^E]^ 

^ a- t^a] H>^tr ^Al^ofl nfe]- Tfl^ NMOS H^^l^B^ <^tq <g 
^1-^ ^ l^^Hfr ZLEHHoiq-. 51 12a ^ 51 12b^ E^^°fl &<H*i, 7>S^1-^ 

^^"^(Rs; sheet resistance)* M-e^ji, ^-i#(cummulat ive distribution 

rate)* H-B^tf . ^ 7 ]^, e^o] ^^s. ^ LDD <£<*-I-<q -S^H^ 

^ ^35$^. S*r, ^- yf^^^r ^ *JaH<H| tr}^ NMOS tf* 

^ [3. 3H 7l7fl^ ^ S£l** a}-§-^ ^sq&t}. 

<76> [3. 3] 





nmos m^l^&l ; 


1. >IMH ^<a^ 


^ejs. ^-Al^oleej-olEnKSiON), 16A 


2. 7l|°lH 




3. LDD °l<g-^<g 


Arsenic, 2.5>10 14 atoms/cnf, 5KeV 


4. S/D f|€r^<y 


Arsenic, 5 HO 15 atoms/cnf, 40KeV 


5. ^a]A|-oic5(. x^1d| 


^e|§. ^s(-n}-(SiN), 500 A, 700°C(LPCVD) i 


6. ^ l^el 


1050 'C, ^± ^ (RTP) 



#7} [a 3]AS.^-Bl ^ sa^ 6 l, ^ w>^*r ^ ^e)A}o] 

^nvo. t$^ 7 ) ^ofl <i^e] *\&S\7] ZL tflXH, #7] 

= 7^7)^ ^^tr ^Ml 3^*1 3 ^^(post-anneling process)* ^l^r£i=f. =L ^A, 
h>^^t ^HHl af= NMOS M^ElM N^ ±SL^/B.z])°} 5. 12a<Hl 

-a^^l af^f 100 ^/square vfl^l 125 a/squared ^^%V* 3.53^. ^^q-, £ 9a 
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JE. lla<HH NMOS H^l^E^o] N tg ^^^/je.^*! cg^l-^ 175 a /square 210 

£ /squared ^*)D-§: £.%L^. 
<78> ojofl t^H, ^"^^ «r#*]tr ^HH 14^. NMOS H^fl^liE^-i-o] N ^ LDD 

S. 12b°fl 200 Q/square i-fl*! 210 a/squared ^thi- iL^^f. =L^^, S. 

9a ifl*l £ lla^lH NMOS H^I^M LDD <8^-&£- 360 Q /square vfl*l 380 £ 

/squared ^Ihi- ii^ 1 }. 

-*7l m ^ LDD <3^-I-8r *B%^ ^(reactivated) 3 °- 

<so> £ 13a ifl^l £ 15a^- £ 13b ifl*l £ 15b^r #7) ^^}o]^.s\. 

<si> £ 13a tfl*l £ 15a^r €^^>°1^ 7l# 9J S^B ^e)A>o]^ 7}^^ *fl^*Rr 

NMOS B^M^E)!"^ *d7l3°J ^H3l-§r iL°^^ ZLsflS^ol JL, £ 13b ifl^l £ 15b^ 

€^r°l^ 7]# ^-71 5tH ^e)A>oi= 7l#* afl^^fe- PM0S E?S^iBlt5] ^71 
3^ ^1-^- iL^fe ^.sfl^-^ojcl-. ^.sflaj o.s., £ 13a ^ £ 13b^ ^ NMOS B^l^ 

S-^tf jL^-g. slc^^ nefl£ ^ PM0S B^*liEll-£| ^^^oj. ^.^^^ zi 

2fl^o]cf. JE 13a ^ 51 13b^ Sl^l^l &<>H. 7)-3L^#(abscissas)£- *H^2 °l'(Lch)* 
tflZL 4|3.^-(ordinates)£ ^(Vth)* ^^cf. o^H, (L ch )fe TflolB 
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<82> 5Eth £ 14a ^ £ 14b^ 4^ NMOS H^Ul^S] c-V capacitance-volt age plot) 

% PMOS C-V l-*^. ^7) C-V t-*f-£- £ 11a ^ £ Ubl^i w>^- ^£ 

°l lOOkHz^ jz^sMH ^^slSicf. ££*V, NMOS H^^liEif ^ PMOS B^l^*^ 50 
>§0 /im 2 ^ ^fl^^^(7llo]B #JE-^- *§^s\9X^. £ 11a ^ £ llb^ JE^*^ , 

7}sL^£r 7)}°)^. ^^(Vg)-^ ^E^U, ^^^1^ TIMS ^ jfl A ] ^ i(C)» ^E}-^t}. o] nfl , 

^ ^ =e11^1 ^^-^ £ 11a ^ £ llb°lH ^r^r ^-o] rt 3 <^^4 ^] ^ 

<83> ojofl d^c*), 5. 15a^r ^ si 7M °] ^^^oll:* NMOS H^I^eH^ = £ 

ZLSflS-Olji, JE. 15b^ ^^7>^1^ i^^ol-i-ar PMOS 
^Sr/iH *ifr il^^r ZL5flHol4. 51 15a ^ E. 15b JE.^*^ &o^ ( 7 r ^l- 

(abscissas)^: >cf^ -^-^(per unit channel width) 5Es|-*l-!K drain saturation 

current; IdsaOl- M-b^ji, ^S^Cordinates)^ ^ ^^-(drain 
off current; I doff)!- i4^\H^r. °}7H, sfr 7 ] j= E flo} JLS^-fKldsat) ^ =efl^] ^ 
(Idoff)fe- £ 10a ^ £ lOb^l^i^ ^H^i -M~g-*H ^^s]^cf. 

<84> £ 13a ifl*l 5. 15a£] iL^^r mmqs H^^l^Bll-^ tf^-a) [5. 4H 7l 

*ti€ S7i#* *r-§-*H ^l^l&tf. 

<85> 
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^ 2004/3/22 



[3 4] 





NiSi CoSi 2 ^l-S- 


i. q<&.*\- 


^e)S ^•^lM-°lBBf^|m^-(SiON), 16A 


2. >||o|S sHU 




3. LDD o|£-^«a 


Arsenic, 2.5>40 14 atoms/cnf, 5KeV 


4. S/D «>]^«a 


Arsenic, 5>i0 15 atoms/cnf, 40KeV 


5. ^1-^1 


1050 'C, I^Bl(RTP) 


6. <ye|AMHS|- 


^sf( skipped) 


7. >aelA).o|j= ^ 
(>geJ>M- 0 ls.3j- l^el) 


450 TC ! *fll 1*1 el (450 TO 

*f|2 1*13(83010 



<86> S*r, £ 13b tfl*] S. 15b ^ Ji^^ PMOS B^^liElt^ nf-g-sl [a 5] 



<87> [J[ 5 ] 





NiSi j CoSi 2 


1. 7ii°iH ^<a^- 


^jgis ^-A]i4o|Ee)-o|En|( S i0N), 16A 


2. TIME Bl)^ 




3. LDD ol-fri^ 


Boron, 2>40 14 atoms/cnf, 0.6KeV 


4. S/D °l-fr^1 


Boron, 3>10 15 atoms/cnf, 3KeV 


5. <g*|e] 


105010 ^7|, ^ ^^el(RTP) 




W( skipped) 


7. ^e)A|-o|c ^ 


450°C m 1^e](450'C) 

*)12 1*1 el (830 "O 



51 13a ^ £ 13b!- ^7} ^a}o}^ ^^nvo^ ^ ^^>^ ^^l, 
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<M 7}^ J3. <?]( f actor *|--g-*rfe °l*fl€ *r 

<89> £ 14a ^ £ 14b* tS^, NMOS H^l^l- ^ PMOS B^l^* S.^} 9X°}*\ , 

^E^A>ol£L *}sL^ -S^H ^^a>o]c Al^s-aq- C-V B$i=h 

oo> B 15a ^ B 15b» tSs}^ , M€ iB^}<>lB 7l#^ Aj-g-^H NMOS B€*l^ 

iHim ^^a>o]c 7l ^o. a}-^}^ NMOS B^li^l-^ £/BB 3l-fr 

^I^BB, ^-7] u|*fi ^^A]-o]c Al^l-o] N ^ ^i/^eflo] cg^s-o] Aj- 7 1 

o]h. AlS-M N <§ BBB/JE_Efl°l ^^#^r (activated state)!- -fr*l*Rr 

<9i> fj-^i, PMOS B^l^-M #o^ f a| el a } 01= A]5.i-o] £7.2.5. ^ s 

^B ^i^A>ol= a)^^^ £ = ip^cf o.^ b] o.^^^ ^ c e11 o] o_ H 

3lfKldoff)7} 10 nA/m°]9X^r °fl , ^ -ge^M^. a]^^ ot 2 20 M/j^n^ =^1^1 BS^ 
fKldsat)* B5S3. Aj^Aj-ojc ot 185 c efl o] i^^-Cidsat)* B 

^^f. ^, M€ €e^M-^ ^lSts] B31*l ia^B ^e)A>oi= AjiL-I-o} <=eflol 

Bs^-fMl ot i9%nV3.( by about 19%) f^sq&^K £ 15b^l B<^ ^€ 

^S]A>o)c Al^.-1-O^ ^s. o_ ■£ 1(M Aj^A>o]JE. Al^.S.o) ^/SLS- 

^ Wl*>^ 7fl^5]^Cf. ^"71 ^&l-A->ol^2l- 7^1^ A^e^Kf- ^ 
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A cM M€ ^e^H^- Al^-i-^ Tflole ^ P^g 4i^^/£L efl<y <3<^#o] $M§SJ- 

^ 711 olH ^ 1-^1- JL^%o] -g-%^3)-£ ?% TflolH ^ vflSl JI^iLtf # 

Cf^ ABH 7]<?l*}-tq-. o]6fl 0^2^, ^71 P^ 711 °1S Si^-fr A±r 2-^ S^l^S} 

^ P^g 711 °1S ^-g- Si B^l^E^ ^ ^^Cf 3t\. # 

71 ^r/££ ^-ff- 7fl ^"71 4i^^/=Ello] <%<$~ ^ n ^ ^ ^ ^ 

Q }^-A ^-^7^ 0 VjjLCf ^7-1*1 ^Cf^ A>^<H] 7lo]W. 

<92> £ 16a ^ £ 17a^ q^g ^^A>ol= 7 ^o_ a>-§-^H AAQ NM0S m^l^M ^7l 

7 A°A ^Hdlr-i- neflH^oijL, £ i6b ^ £ l7bTr #7l ^e)A>oi= 7 l#-§- 

sr>ol t^I^ PM0S H^^l^E^l-^ ^7l^^l J±<^*r ZLEfl^olcf. ^]2]£S, S. 

16a ^ £ 16b^r AA NM0S B^l^l-^ C~V 9? PM0S H^l^tH-i-s] C -V 

A. %7\ C-V £ 11a ^ £ lllHM S£ *HH ^^sl^cf. o] 

^ofl, A cM NM0S H^l^E^ ^ PM0S B^^l^Ei# ^Al 50>§0 /m 2 ^ ^^(tIMB 
^3)* AS.^ ^^^l^cf. 51 17a ^ £ 17b^ AA NM0S B^*l ^ 1-°} £r/_2.H ^ 
% B<*}^ ZLeflB ^ PM0S H^l^Ei!;^ ^/5LB ^i^- «M§-S- ZLeflHolcf. £ 

17a * £ 17b<>ll t-llolBl-1-^ 51 10a ^ £ lOb^l^ 7 AA *}°)o\^ ^ 

<93> a 0 v 7 ] nmos b^^^e-H- w PM0S H^^A-E-ll-Sl tIMB ^<?l^-#^r 14AS] -f-^111- ^ 

^E|3. ^AluMHEM^O-S. ^^^4. S*V ( Aj-71 s.^ B^l^Ei-i-o) TflolH 35flEi# ( 
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LDD 4i^^/= eflo] ^e)A}o]j=S)- ^^1^1- ^ ^e) A}oi j= ^s. [ S i] ^ [ 

<94> £ 16a ^ £ 16b^l &°H, "0"S. a^l^ cflolE]-!-^ ^3 a} 2=2)- 

^^bV(sbL; silicidation blocking layer)* t)~gr°\) ^1*1^1 3-§-€ a1^.#^ 

^^^^ (measurement results)* M-E^iflji, ^-3:^-5: "A"S Jt^l tr ^H^-ir^r ±.2-^/^. 

^-71 ^ <l^Sl ^* tifl^Alf] =§=-^4** uL-EfW. 

<95> £ 17a ^ £ 17b^ S^lr^l 9l°]*\, ^S-^Ji "A"S Sa]*V olH o_ ^^Aj-o]^^- 

7^1^(SBL; silicidation blocking layer)* ^^tr ^*°ll ^1^3 ^-^o] ;*|-g-s} a]^.s-o] 

^* Wfl^lAlfJ AlJL-I-^ ^r^^** M-Ef^Cf. Stf, ^3:^-31 "VS. SAl*> HHe}-*^ 
^5lA>o]^ ^^(SBD* ^^^>7l *H Aj- 7 ] a}^ <g*ie] ^fl^^Jl ^-71 ^ 

<96> ^-71 A}*] ^ ^ <g^e] ^ o. 1050r ^ -g- £ ^A-l ^ <g^e] 71^-t- A> 

-g-<5}<*j ^Al^r>o|cf. olnfl, 7 >>i7> ^ 7l 7}i5 A>-g-£)^cf. 

<97> £ 16a ^ £ 16b# ^-S^, ^"71 Af^ <g*|B] ^oj ^Ajs^jL # 7 1 J^^e] 

°1 ^3&* °fl, NM0S tiV^i 2.^1 a-^o) ^olE TinflAlEj^ ^ 33 pfol^cf. 
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o}6\] tiHrH, a o v 7 ] Jf<£*13 ^^o} <£a}s)<£7]^ #71 ^^A>olcgj. ^^1^ ^A^^ol ^ 
^353* nfl, #7] NMOS H 33*1^^1 tiV^I a. = <HlA^ 7]3lM€^ ^ 36 ppc^t}. 

<98> ^tb, #71 <£*\Z\ ^O] ^A]£]^J1 # 7 j ^I^B} ^^^^ ufl , PM0S 

^^lS]^7ll4 ^7} ^e]A>ol^.S|. ^^nVo^ ^ ^ o] ^^o^^- ^7} PM 0S 

HM^E^ ti>^ ££iA]o| 7\]°]E. ^3]]Al^^^ qv 33 ppc^t!. 

<99> #71 ^l^sl #71 NMOS B^fl^liEll- ^ #71 PM0S B^l^Bll- 

^ C-V ^SM" 7fl^A]7l^ ^ ojil ol«H€ ^ 91^}. 
<ioo> £ 17a ^ £ 17bl- #7] ^°J^el ^* *ll^l-7l 14 (employing) #7l ^ 

A>oi^.s). 7^1qvq] ^^g^ Bfl^Al^l (excluding) £i ^€^1^^!:^ ^/^.H ^ «-^£r 
#71 a>^ <g^ei ^-g- *fl^}:[i Aj. 7 ] ^oj^ ^.g. tifl^Am s.^ B*?H*l^£l#^ ^/ 
-2.5. *lff- Ip^l «l^ 7flAi5l9irl-. ofl-g- 1-^, NMOS H^l^^ -2-5. 
(Idoff)7h 10 nA//fflH&^- nfl, ^1-71 ^^^sl ^^-i; ^^^TlM-Cemploying) #7l A]s]A}o]i= 
^^^-^r alMl*m( excluding) NMOS B^l^-i-^ = eflqj 5S)-^^-( Idsat )tt 
590 #71 <i^el ^^s>ji #7l ^°J*i&) wfl^Al^l NMOS 

HSfi^l^i^-i-^ £L5fl9j S^-^-fKIdsat)^- ^ 550 //A//an°l SXA. S«V, PM0S B^l^l-^ E. 

3i^-(Idoff)7> 10 nA//ffliol^^. ^ f Aj- 7 | J^qj^ii) ^-g- H^tH-H employing) # 
7] ^slA>o]cg). 7^1^-0) wfl^Al^l (excluding) PM0S B31*l^Bi#5l =efl9j 

^(Idsat)^ ej= 300 fA/imo)<%jL *£ 7 ] a}^ oj ^ f^f ^fi^ZL #7l 
tifl^lAl^l PM0S B^^l^Ei^^ =eflo] isj-^fK Idsat °-} 270 MWIaI 1 ^. 
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<ioi> ^- 7 | 3^<£x\z) ^"71 NMOS B€^]^^-i- ^ 4>7l PMOS B^l^-I- 
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1] 

^ sfl^(si licidation blocking layer pattern)^: <D^}JZ., 

^•71 ^e]A>ol = 2|. x-^nv sfl^-g- #£.311 7] ^ (post-anneal ing) # 

71 tflS] Msj-A] 71J1, 

2] 

*H 1 "M &°H, 
His ^Aj-ojc 

[3^* 3] 

*ll 1 %hi sa*H, 

^ ^s^H(pre-annealing) ^7) vfl^ #£M-§- ^^71^ d] £ 
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[^T 1 * 4] 

*)1 3 *M Sa^, 

A oM ^^&| 830 °C i-H*l 1150 ^51 ^^1^ ^ -i^ ^ 

[3^*8- 5] 

^ 4 %M1 &<H*1, 

^-71 a}-*} ^^E] ^^7>^# ^7l 7>>i( ambient gas)S 2]~g-*H ^X|*Kf ?A 

6] 

211 5 %Hl oio^A-l, 

^71 ^ ^ °. 2}-g-*H ^l*Rr ^ J^i ^ q 

[^*J- 7] 

211 1 ^Hl 91°]*], 

^■7} ^a\o]b.s\- t]t]^ sflifdCsilicidation blocking layer pattern)^: 535°C ^-fl*] 
211 1 %H1 a*^, 

^-71 ^l^e] 830°C ^*1 1150°C5l -grS^H ^Al^ JUt^clsL t}^ 
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*H 8 %H1 9X°1*], 

j$ 7 ] Jf |i7f±f ^-^71 7}^ (ambient gas)5. a}**}^ ^a]^^- ^j-g- 

[^H- io] 

^-71 £^£B ^Bl€- ^fl€# 5Hr 7l^ #ofl ^"71 JE-f = B ^# 

A l?l^ ^e|a>o! = ^. 7^1nv sflBi(silicidation blocking layer pattern)^: ^^*>J1, 

<#7] ^^a|-o]eL5}- ^EH-i; ti>£^7l^ ^<i^ el *H (post-annealing) A o v 

SM§a*-€ S^^l ^el^oi = nv^ o_ s ^*Rr s 

11] 

10 %H1 5a°H, 
12] 

*)1 10 %H1 SU«H-H, 

^BlA>ol= 
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13] 

10 9X°\*\, 

#71 j£j\^ t$^f>}7] £-f^B ^5l€- 2fl€-8: 

tiV£^7l^ A >^I <1^5l*H(pre-annealing) #7l £-fHH sflU vfl^l 

[^T 1 * 14] 

13 *<H1 sa°H, 

#71 a>*} <g^el 830 °C ifl*l 1150 °C si £3E°1M ^Al^ a^o^. ^ 

uj^ ^s1a}o]j= 

[^t 1 * 15] 

^ 14 %H1 $a°H, 

#71 A]-^ I^Sl ^i7^# ^71 7>^5L AV-g-^ ^A|*>^ 

16] 

*H 15 %H1 &<>H , 

#71 AV^ <i^si ^ ^ <g^el ^^-i- AV^i-ai ^JaI^ ^ -n^oji. ^ q 
*J >iel ah j= 
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[^T 1 * 17] 

*n io 

#7l ^e]A>o]cj)- x^l^- 3fl^( s ilicidation blocking layer pattern)^: 535°C ^fl*l 
825°C^ ^JEojH ^Sh^S. ^*Rr ^J^r ^HlJLS. ^ M^j ^e)A>ol= ^ . 

18] 

^ 10 *<H] S^i, 

^-71 830 °C tfl^l 1150°C^ ^£o^ ^A]^ ^ s^jo S ^ qaj 

19] 

*fl 18 *cMl Si^i, 

[^^8" 20] 

oVjE^l7l^: -a-ofl 7l]olB ^^*>J1, 

^7] TflojH ^Hl ^5)1o}a^ (insulating spacer)* ^^n, 

^7] 711 Sfl^i ^ ^7} Oj^ol A]-g-^ ^>7l tiV£x-n7l^r tfl 

A oM ^>i/=efl^l <3<*#^§- «KE*l]7l# A <H] #7l 711 olH 2fi € ^ #7l i^i/ 
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21] 

*n 20 %hi 

s 

22] 

*i| 20 %H1 5fl°H, 

23] 

*)1 20 %H1 
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[^t 1 * 24] 

*n 20 %hi &oh, 

A o v ?l 830 TC 1150°C^ ^lE^H ^a]*}^ ^-g- ^io s ^ 

[3^* 25] 

*D 24 fl 6 !*! , 

[$^* 26] 

*ll 25 %H1 5a°H , 

27] 

20 %H1 Sl<H-H , 

^7} ^5l^>ol=s)- ^*]nj- 3sfl^d^- «g^S>fe- 535"C ifl*l 825°C^ £r£.°lH ^e)^- 

[^t 1 * 28] 

^ 20 %H1 5tM^, 

A o v 7l ^1*1 a] 830°C 1150°C^ ^£o]]^ ^a]^ s^io s ^ £a 
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29] 

*n 28 -m sa°H. 

30] 

*fl 20 %H1 

5] 1^ D ^ ^-71 ^^.^/^eflo] ^^^-^ K ^ ^Al^JL, 

^7} ^€ «>£^7l^ ^ ^Hl M^ej-i: 

A o v 7l ^xr ^l7l^ 400°C vfl^l 530°C^ ^S^H <l*ie]SM # 7 1 ^jolB 

3fl€ ^ ^"71 di^^i/^5ll<y ^oHl ^ 3.^ ^slA>o] = ^(nickel mono-s i 1 i c i de layer; 

NiSi layer)* ^*}:n., 

^7l s£d\] #^f>}^ M^Hunreacted nickel layer)* ^l?^}^ % 

31] 

^1 30 ^Hl 

^l M^^ ^ M^Cpure nickel layer) ^g- 1 ^ (nickel alloy layer) 
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[^^& 32] 

*fl 31 %H1 9l°l*\, 

#7} ^l:#(Ta), *l=iS-£-(Zr), EHE^(Ti), *]-Hq -g-(Hf ) , 

(W), ^^B(Co), «J^(Pt), ^q-g-(Pd), y>M-^-g-(v), M^til-g-(Nb) ^ °mo} S^-#^r 
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